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3 When two isolated H atoms
| approach each other they
R e o s tend to form a H, molecule.

"Introductery Chemistry” Russo-Silver
Addison-Wesley-Longman

At "1" the atoms are too far apart to
attract each other

At "2" each nucleus attracts the other | e o3
atom's electron.
‘At "3" the combination of nucleus-
electron attraction and electron-
electron and nucleus-nucleus repulsions
gives the minimum energy of the system
At "4" repulsions increase the system's _
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energy and force the atoms to point "3" Internuclear distance (pm)
again
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The electrons spend most of
their time between nuclei . . .

In a covalent bonding the electrons are
shared between two nuclei (atoms).

We can use the Lewis notation to describe
the bonding in this way:

HMH —— H:H

although they spend some

time in other places A shared pair of electrons can be
_ repesented by a line:
: H2YH —— H—H
i ' ’f& @

"Introductory Chemistry” Stewve Russo, Mike Silver
Addison-Wesley-Longman
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Oxygen and hydrogen can combine
together, share electrons (covalent
bonds) and form a molecule:

lone pair:
they don't take part in covalent bonds I_Jl\ /~O 2y fH H . O ' H H_d_H
20 .
H ) O e H From this example, we can draw the
- 4 following conclusions:
S W
\ / ‘Only outer level electrons take
bonding pair: pClI"T in covalent bonds
they take part In covalent bonds -Only unpaired electrons (from this

outer level) are shared and form
covalent bonds

*In a molecule, we have two types of
electrons: shared electrons and lone
electrons (not shared)
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A double bond consists
of two bonding pairs,
four electrons shared
between two atoms.

A triple bond consists
of three bonding pairs,
six electrons shared
between two atoms.
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Covalent valences of carbon: 2, 4
—

electron

J(J;JD TzSH T ‘sz | _promotion

valence = 2

CTH|T\T|

valence = 4

Covalent valences of phosphorus: 3, 5

_)_)jorby_\
_)PJ_) 1;”
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valence = 3

electron
promotion

thlt

3d

35

valence = 5

]

Covalent valence

We will define “covalent
valence” as the number
of unpair electrons an
atom can have.

In order to have more
unpaired electrons the
outer electrons of an
atom can have a
promotion: they can
jump from one orbit to
another always at the
same level (they can not
jum from n=2 to n=3)
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Diference between oxygen (valence 2) and sulphur (2, 4, 6)

Oxygen can't promote more electrons, because there is no "2d" orbits:

30° U m it
But sulphur (which belongs to the same group) can promote its electrons:
3S— [l mirie T
‘O * i TN 3 valence = 2
S W EfD AT

valence = 4

electron
promotion
L 4
N -
=S hlhhnh]
_,/ 3s 3p 3
Q o valence = 6
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EXERCISE: Draw the following molecules, using the Lewis notation

B G R TS -
MH3 a3 l
-
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H
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5Fs

HCMN

Pz0s5

Clz0s
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